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长期也成立。在每种情况下，我们使用了基于 1993 年 1 月到 2011 年 12 月的
月度数据。检验的结果表明，通过短期动态调整后的购买力平价在每种情况
下都成立。对于贸易开放程度的问题，我们将 1993 年 1 月至 2011 年 12 月这
个时期分为两个部分，即 1993 年 1 月至 1998 年 12 月以及 1999 年 1 月至
2011 年 12 月。在每一个时期，我们都分别检验了购买力平价在每种情况（土
耳其-美国，土耳其-中国和中国-美国）下是否成立。我们发现购买力平价在


























This paper aims to examine the purchasing power parity (PPP) in the case of 
Turkey-United States, Turkey-China and China-United States and it also aims to 
give an analysis about these countries’ trade openness. Nominal exchange rates 
(NEX) and consumer price indexes (CPI) of each country are the variables. 
Johansen Co-integration test and Vector Error Correction Model (ECM) are used to 
check whether the Purchasing Power Parity (PPP) among the countries hold in long 
run with short run adjustment dynamics.   Monthly data based on the period 1993-
2011 (1993:1-2011:12) are used for each case. The results of the tests show us that 
the PPP for each case holds with short run adjustment dynamics. For trade openness, 
we use the common equation [(import+export)/GDP] for analysis of critical dates 
and afterwards we divided the period 1993:1-2011:12 into two sub periods to check 
whether PPP holds or not for each case (Turkey-United States, Turkey-China and 
China-United States cases). The results imply that the increment of the trade 
openness among these countries facilitates the purchasing power parity. 
Keywords: Purchasing Power Parity (PPP), Johansen Co-integration Test, Vector 

















Bu çalışmada Türkiye, Çin ve Amerika Birleşik Devletleri (ABD) ülkeleri arasında 
Satın Alma Gücü Paritesi (SAGP) teorisinin uzun vadede tutarlı olup olmadığı 
araştırılmıştır. Türkiye-ABD, Türkiye-Çin ve Çin-ABD durumları ayrı ayrı 
incelenmiştir. Çalışma sonuçları ışığında ülkelerin “ticari dışa açıklık” durumları 
hakkında küçük bir değerlendirme yapılmıştır. Her bir ülkenin Nominal döviz kuru 
ve tüketici fiyatları endeksi çalışmada kullanılan değişkenlerdir. Ülkeler arasında 
uzun vadede satın alma gücü paritesi (SAGP) teorsinin geçerli olup olmadığı 
Johansen Eşbütünleşme testi yardımı ile incelenmiş ve  eşbütünleşen eşitliker 
bulundugu durumlarda Vektör Hata Giderme modeli  kullanarak kısa vadede 
düzenleme dinamiklerinin durumu incelenerek araştırma devam ettirilmiştir. 
Araştırmada 1993 yılının ilk ayından 2011 yılının son ayına kadar olan (1993:1-
2011:12) veriler  kullanılmıştır. Test sonuçları , Türkiye-ABD, Türkiye-Çin ve Çin-
ABD durumlarının herbiri için eşbütünleşen en az bir eşitliğin bulunduğunu 
göstermiş ve bu sonuçlar, satın alma gücü paritesi (SAGP) teorisinin uzun vadede 
her bir durum için geçerli olduğu durumunu ortaya çıkarmıştır. Ticari dışa açıklık 
durumu için, [(ithalat + ihracat)/GSYH] genel formülü kullanılarak kritik tarihler 
belirlenmiş ve bu tarihler üzerinde SAGP teorisinin geçerliliği test edilmiştir. 
Sonuçlar, ülkeler arasında ticaretin SAGP’nin varlığını kolaylaştırdığını 
göstermektedir.  
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Purchasing power parity theory is one of the most interesting theories in terms of its justification 
for long terms relationships of exchange rates. Lots of economists have investigated the 
Purchasing Power Parity (PPP) between various countries and tested whether it holds or fails in 
long-run.  
There are many definitions for PPP. One of the definitions states that it is applicable to buy 
exactly the same amount of good and services with the same value of purchasing power in any 
country in the world. Another definition can be that the Purchasing Power Parity looks for how 
much money is required to buy the same product in different countries, and expects to have the 
same cost after converting the money into the same currency.  Ergo by Purchasing Power Parity 
Theory, an amount of money should have exactly the same purchasing power in different 
countries. Moreover there is another explanation for PPP stating that the difference in the rate of 
change in prices at home and abroad, i.e. the difference in the inflation rates, should be same to 
the percentage depreciation or appreciation of the exchange rate.  
 
Our willingness to pay a certain price for foreign money must ultimately and essentially be due 
to the fact that this money possesses a purchasing power as against commodities and services in 
that country. On the other hand, when we offer so and so much of our own money, we are 
actually offering a purchasing power as against commodities and services in our own country. 
Our valuation of a foreign currency in terms of our own, therefore, mainly depends on the 
relative purchasing power of the two currencies in their respective countries. 
                                                                                  Gustav Cassel, economist (1922, pp. 138–39) 
 
The idea of PPP stems from the “law of one price” which states that in an efficient market, all 
identical goods must have just a single price.  By elaborating the idea, we can conclude that by 
ignoring the   transaction expenditures and governmental trade restrictions, the same bundle of 
goods and services must have the same price in different economies, when all the prices are 
converted into a common currency. Real exchange rate (REX) or real effective exchange rate is 
















exchange rate that considers the proportion of price levels of the countries. Real effective 
exchange rate can be considered as a measure for competitiveness in the international trade and 
that’s why it occupies a significant place in the international market economy. There are various 
explanations for real exchange rate. It can be explained as the multiplication of nominal 
exchange rate (NEX) by the ratio of the foreign price level to the domestic price level in the long 
run. This explanation means much for PPP theory. On the other hand, according to Edwards 
(1994), real exchange rate is the price of tradable goods relative to the price of non-tradable 
goods, both taken in a same currency.  This definition considers the relative price of the tradable 
and non-tradable goods in a country and helps to measure the competitiveness level of the 
country in the international trade.  
Trade openness or the liberalization of trade is the removal or decrease of restrictions or barriers 
on the free exchange of goods between countries. This encompasses the removal or decrease of 
both tariff such as duties and surcharges and non-tariff obstacles such as licensing rules, quotas 
and other requirements.  Any attempt for facilitating trade among the countries is called trade 
openness of the countries. We also can define it as “trade openness is the level that shows how a 



























2. Literature Review 
 
There are various researches on test of Purchasing Power Parity with various methods. Johnson 
(1990) examined the PPP between United States and Canada with the concept of Engle and 
Granger co-integration and the associated error-correction representation of a dynamic process. 
Empirical results showed that PPP has a long-run equilibrium relationship between price level of 
Canada, the price level of United States, and the bilateral exchange rate. Islam and Ahmed tested 
purchasing power parity by using the co-integration and Causality tests for Korea and United 
States exchange rates and price levels. Based on period 1971:1-1996:1 (quarterly) and by using 
Engle-Granger (EG) and Johansen-Juselius (JJ) co-integration test, Islam and Ahmed conclude 
that there is a long relationship between Korea and United States’ exchange rate and their price 
levels. 
 
Alan M. Taylor and Mark P. Taylor investigated the Purchasing Power Parity with a study 
named “The Purchasing Power Parity Debate” and they inferred that the PPP theory does not 
hold.  Anrou, Braha and Ahmad examined the purchasing power parity for 11 developing 
countries (Argentina, Bolivia, Colombia, Cote d’Ivoire, Ecuador, Guatemala, Kenya, Nigeria, 
Peru, South Africa, and Venezuela).  The results got by using unit root tests showed failure for 
PPP theory. But the results acquired by using the Generalized Error-Correction model showed 
that PPP holds for nine out of the 11 countries under consideration. They concluded that PPP 
hold in the long run for the related countries.  
 
 
Chong and Poon et al, examined  different PPP models by applying different types of 
econometric techniques in ASEAN-Five economies for the period 1983:M1 to 2002:M9. They 
tested two versions of PPP Theory by using Engle-Granger bivariate co-integration test, 
Johansen-Juselius multivariate co-integration model and panel data analysis proposed by 
Gujarati (2003). Based on the bivariate test, they found that PPP Theory does not hold in the 
countries under concerned, while the validity of the PPP was confirmed if the multivariate 

















Lin Wu (1996) investigated the validity of the use of PPP in theoretical models by testing for 
long-run equilibrium relationships between exchange rates and consumer price indices. Wu used 
the Engel-Granger (EG) and Johansen-Juselius (JJ) test by imposing no restriction upon the co-
integrating vectors due to the possibility of measurement errors in price indices. Wu tested 
Taiwan exchange rates and price indices and empirical investigation supported that PPP holds in 
long-run period.  
 
 
3. Data and Model Construction 
 
All the time series data are based on the period 1993:1-2011:12, i.e. monthly data from first 
month of 1993 to end of 2011. Consumer price indexes (CPI) of Turkey, China and United States 
are used for calculating the price level of each country. All data for nominal exchange rates 
(NEX) and consumer price indexes (CPI), are obtained from the website of OECD’s statistic data 
resource. 
As we mentioned earlier that the Purchasing Power Parity states that the same bundle of goods 
and services must have the same price in different economies, when all the prices are converted 
into a common currency.  
Most of the time PPP is defined as the co-movement of price level of two countries and their 
nominal exchange rate. If Purchasing Power Parity is satisfied in the long run, arbitrage of goods 
among countries makes sure that drifts from a linear combination of price levels and nominal 
exchange rates of the countries must be stationary. Due to the requirement for a co-integration 
equation, each time series must be integrated of the same order and the linear combination of the 
time series should be stationary. If so, we can consider that Purchasing Power Parity is 
examinable. 
 
To establish the relation with PPP, we will use the formula for nominal exchange rate (NEX). 
The nominal exchange rate should be proportional to ratio of the domestic price level ( dP   ) and 

























                                         ( 3.1 ) 
After taking the natural logarithm of the equation 3.1, we get 
                                       
d f
t t tnex p p   









If we consider the trivariate relationship, we get the following;  
                                                      0 1
d f
t t tnex p p                         (3.2) 
So the equation which will help us to check whether PPP holds or not is; 
                                                      0 1
d f
t t t tnex p p            (Model-1) 
where t

 is the regression error. 
The Model-1 above will be our first model for identifying whether Purchasing Power Parity 





tp  , are going 
to be checked separately for the stationary condition, in other words we will look for whether 
there exist a unit root in the variables or not. It is a prerequisite for establishing co-integration 
method that each time series are stationary i.e. are integrated of the same order. If the 
aforementioned time series are not integrated (stationary) at the same order I(1), we cannot apply 
co-integration technique. Augmented Dickey-Fuller (ADF) and Phillip-Perron (PP) unit root test 
were used for testing whether the variables are integrated at the same order or not. 
 




tp   are 
integrated at the same order, we will employ the Johansen co-integration test (unrestricted) with 
trend and intercept in Co-integrating equation (CE) and trend in VAR case.  If we can find at 
least one co-integrating equation in our Johansen Co-integrating test, than we will say that there 
is a long run relationship among the variables (time series). This will help us conclude that the 
PPP theory among two countries holds in the long run. We will test the short run dynamic 
















The relation of the Model-1 with test of the Purchasing Power Parity is that the co-integration 
vector could be different from the prediction of economic theories due to different market 
frictions, such as transaction fee and transportation fees. One can test PPP given the co-
integration vectors and the other approach is to test co-integration with the co-integrating vector 
estimated from the data. 
We will also use a second model for testing PPP in the long run. To get the model we will use 
the equation (3.2) above; 
                                                              0 1
d f
t t tnex p p                  (3.2) 
Then, we impose the symmetry restriction  0 1     on the coefficients of the price, we get 
the following; 
                                                              ( )
d f
t t tnex p p     
And we use the proportionality restriction 0  , 0  and get the final equation as; 
                                                              
f d
t t t trex nex p p             (Model-2) 
where trex  is the real exchange rate. 
We will use the Model-2 after employing the Model-1. Our aim by using the second model is to 
support and fortify our finding in the first model (Model-1). 
 
In Model-2, we will check whether real exchange rate is stationary or not. If the real exchange 
rate gives a stationary condition in the long run then we will be able to conclude that the real 
exchange rate will have a tendency to converge to a constant value in the long run, which help us 
infer that the PPP holds in the long run. In other words, if the Purchasing Power Parity is 
satisfied in the long run, the real exchange rate must have a tendency to move to the equilibrium. 
We will use ADF or PP unit root test to check if the real exchange rate has a unit root or not 
(stationary or not). If the stationary condition for the real exchange rate is satisfied, it will be a 


















4. Unit Root Test 
 
We will use the Unit root test for checking the Co-integration test and then to have some 
inference about the PPP in the long run.  It is the requirement of co-integration technique that the 
variables should be integrated of the same order. If they are integrated in different orders, we can 
conclude that co-integration test is not applicable. If the variables are integrated at same order 
then we can use co-integration test to detect the long run relationship between variables. 
Augmented Dickey-Fuller (ADF) and Phillip-Perron unit root test are used for testing whether 
the variables are integrated at the same order or not. 
 
 4.1. Augmented Dickey-Fuller (ADF) Test 
If serial correlation exists in the DF test equation (i.e., if the true model is nor AR(1)), then use 
AR(p) to get rid of the serial correlation. 
                          
  
 




has roots lying outside the unit circle.  
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Hence, testing for a unit root is equivalent to testing  =1 in the following model; 
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